


ACKNOWLEDGEMENTS 

Field assistance from public and private organizations greatly facilitated this 
forest inventory of Arkansas. The very material aid of the organizations listed 
below, and of the individuals in them, is gratefully acknowledged: 

Arkansas Forestry Commission 

Chicago Mill and Lumber Company, Inc. 

Deltic Farm and Timber Company, Inc. 

Georgia Pacific Corporation 

International Paper Company 

Nekoosa-Edwards Paper Company, Inc. 

Potlach Forests, Inc. 







CONTENTS 

Forest Area . . . . . . . . . . . . . . . . . . . . . .  
Forest Land Area Declines . . . . . . . .  
Change in Ownership Patterns . . . . .  
Physiographic Site . . . . . . . . . . . . . .  

Page 

2 
2 
2 
2 

Timbervolume . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Softwood Volume Increases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Hardwood Volume Decreases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 

Regional Differences . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
Deltabgion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
Southwestbgion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
Ouachitabgion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
Ozarkbgion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 

Growth. Removals. Mortality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 

Timber Products Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Sawlogs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Veneer Logs and Bolts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Pulpwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
OtherProducts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Plant Residues and Byproducts . . . . . . . . . . . . . . . . . . . . . . . . . .  

Timber Management Opportunities . . . . . . . . . . . . . . . . . . . . .  
Pine Stand Improvement . . . . . . . . . . . . . . . . . . . . . . . . .  
Hardwood Improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Resource Outlook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Literature Cited . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Appendix 13 
SurveyMethods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 
Reliability of the Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 
Definitions of Terms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 
Standard Tables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 





Arkansas Forests: Rends and Prospects 

Willem W. S. van Hees 

RESOURCE HIGHLIGHTS tial amounts of attention; almost 40 percent of all 
live hardwood trees are classed rough and rotten. 

Work on this survey began in October 1977 with 
The 1978 Arkansas Forest Survey shows a 9 percent 

reduction in forest land area since 1969. Presently 16.6 the last sample plot being measured in March 1979. 
In the following analysis 1978 is the date of the 

million acres, 50 percent of the total State area, are 
resource information except that growth, cut, and in- forested. Diversions of forest land to agriculture, par- 

ticularly to soybean fields in the Delta and to  pasture dustrial output estimates are for 1977. 

in the Ozarks, account for most of the decline. 
Although forest land area continued to decline, total 

growing stock volume inceased almost 5 percent to 17.2 
billion cubic feet. Softwood growing stock volume in- 
creased 13 percent between 1969 and 1978 versus 16 
percent between 1959 and 1969. This decrease in volume 
increment is due mainly to the loss of about 1 million 
acres of pine site forest land. Between 1959 and 1969 
hardwood growing stock volume decreased almost 7 
percent. In the past decade this volume decreased an 
additional 2 percent to the present 9.1 billion cubic feet. 

In 1977, statewide net growth on growing stock 
exceeded removals from growing stock for softwoods 
and hardwoods. In  all four survey regions (fig. I ) ,  
hardwood growth exceeded removals. However, soft- 
wood growth exceeds removals only in the Ozark 
and Southwest regions. Total removals of growing 
stock, including non-industrial removals, amounted to 
404.5 million cubic feet for softwoods and 210.3 
million for hardwoods. 

Since 1969 stocking has improved somewhat. Over- 
all, stocking now averages 1040 cubic feet per acre 
versus 906 cubic feet in 1969. 

Over the past decade, production and consumption 
of Arkansas' timber resource have increased. Intensified 
management on presently productive forest land and 
reversion or conversion of additional acreage into 
productive forest will be required to maintain this 
trend. Opportunities exist to improve productivity on 
6.4 acres of pine site lands that support Softwood uolurne up-softuiood inventory increased in  ailparts 
hardwood or mixed pine-hardwood stands. Additionally, .i t he  State.  Nearlv three-fourths o f  the State 's  13 oercent 
5.9 million acres of hardwood stands need substan- increase since 1969 u:as in the  Southzuest Region 

Willern W. S. van IIees is  Research Forester. formally with the  Southern Forest  Exper iment  Sta t ion  Fo~ .e s t  Service-USDA. Nev. 
Orleans. Louisiana: currently with t h e  Pacific n 'urthwest Fores t  and Range Experiment Stn t ion .  Forest Scl.uir<: - ilSI~),\,  i'.ncttQr:ii!f' 

Alaska. 



FOREST AREA 

Forest Land Area Declines 

Since 1959 forest area in Arkansas has decined 
steadily. Presently 16.6 million acres, 50 percent of the 
total State area, are forested. This is 9 percent less than 
was reported in the 1969 survey (Van Sickle 19691. 

Forest area losses are recorded for all four survey 
regions (table I, fig. 2). Clearing forested land for 
agricultural purposes has claimed about 1.1 million 
acres since 1969. The largest percentage losses to agri- 
culture occurred in the Delta and Ozark regions-27 
and 49 percent respectively. In the Delta, bottomland 
hardwood sites were cleared primarily for soybean 
fields. Upland hardwoods in the Ozark region were 
replaced with pasture. 

Urbanization claims the second largest share of forest 
acres. Since 1969, urbanization, predominantly in the 
Ozark and Southwest regions, claimed 214,000 acres. 

Reversions of non-forest and non-commercial forest 
land to  commercial forest land amounted to 496,000 
acres, but this addition was insufficient to counter 
the losses to land clearing (table I ). 

since 1969, the relative pattern of ownership has 
chaneed little. Private ownerships encompass 13.7 - 
million acres. The remaining 2.9 million acres are 
publicly owned and are mainly within the National 
Forest system. ' 

As in 1969, miscellaneous private owners hold the 
largest portion, 47 percent, of all privately owned 
commercial forest acres. Forest industry and farm 
owners follow with 31 and 22 percent respectively. 

In contrast to 1969, forest industry holdings are 
now larger than farm holdings by 1.3 million acres. 
In 1969, farmers owned 850,000 acres more than did 
forest industry. 

Physiographic Site 

Physiographic site classes indicate the suitability of 
a site for growing certain forest types, not necessarily 
the forest type currently growing on the site. The 
methods for determining forest types have changed 
since 1969 and make temporal comparisons of forest 
type acreage invalid. However, physiographic site class 
acreages are comparable. 

Of Arkansas' commercial forest acreage, 10.6 million 
acres are suitable for growing pine (fig. 3). In 1969, 
11.6 million acreas were classed as pine sites. This 

Change in Ownership Pattern decline is mainly a result of commercial forest acreage 
Although absolute amounts of commercial forest diversions to other uses, not a result of actual site 

land held by different ownership groups have changed changes. 

Forest  area d o w n r n o r e  than rwu mil l ion  acres of con~nr~rcial furesl land have brrn diverled to nonforest use 
since 1969. Over half of the diuisiorrs occurred in t h e  Orark Kegion .  



Table I.-Change in commercial forest land, 1969 to 1978 

Additions from: Diversions to: 
Resource Net 

region change Total Nonforest Noncommercial Total Agriculture Other 
forest 

Delta - 149.4 195.4 195.3 .1 344.8 285.5 59.3 
Southwest - 256.8 60.5 60.5 317.3 169.7 147.6 
Ouachita - 122.0 85.8 83.5 2.3 207.8 85.7 122.1 

Ozark - 1,062.9 153.8 153.8 1.216.7 509.4 707.3 

All regions - 1,591.1 495.5 493.1 2.4 2,086.6 1,050.3 1,0363 

Figure 2.-Arkansas counties with a 1o.s.s in commercial forest acreage between 1969 and 1978 



PINE SITES 

L O B L O L L Y  - S H O R T L E A F  

OaK - P I N E  

O A K  - H I C K O R Y  

U P L A N D  H A R D W O O D  S I T E S  

OAK-PINE 

O A K  - H I C K O R Y  

B O T T O M L A N D  H A R D W O O D  SITES 

O A K  - G U M  - C Y P R E S S  I j 
ELM-ASH-COTTONWOOD 

M I L L I O N  A C R E S  

Figure 3 . -Area  of commercial forest land by forest t y p e  and 
physiographic site. 

Almost 50 percent of the available pine sites1 are 
in Southwest Arkansas. However, as is true of much of 
the State, excluding the Delta region, approximately 
half of these sites are occupied by oak-pine and 
oak-hickory forest types. The presence of hardwood 
types on pine sites may indicate that site productivity 
is not optimal. Statewide, oak-pine and oak-hickory 
types cover about 3 million and 7 million acres 
respectively while the loblolly-shortleaf types cover 
roughly 4 million acres. 

Upland and bottomland hardwood sites each en- 
compass 3 million acres, a 500,000-acre decline in upland 
hardwood acreage and a 180,000-acre decline in bottom- 
land hardwood acreage. 

- 
1"Pine site" refers to a physiographic classification which in- 
dicates the suitability of a site for growing pine types, not 
necessariiy the forest type currently growing on the site. 

TIMBER VOLUME 

Arkansas forests currently contain 17.2 billion cubic 
feet of growing stock volume, an increase of almost 
5 percent since 1969. Due to changes made in volume 
computation procedures, all 1969 volumes have been 
recomputed since the last survey in order to maintain 
data comparability. 

Softwood Volume Increases 

Between 1969 and 1978 Arkansas' softwood growing 
stock resource increased to roughly 8.2 billion cubic 
feet (table 11). Ninety-six percent of this volume is 
in loblolly and shortleaf pines !fig. 4).  Redcedar and 
cypress account for the remainder. 

Softwood volume is increasing but a t  a somewhat 
slower rate than a decade ago. Between 1959 and 
1969, softwood growing stock volume increased 16 
percent. This rate slowed to 13 percent between 1969 
and 1978. Much of this decrease in volume increment is 
due to the loss of about one million acres of pine 
site forest land. 

Forest industry manages the largest portion of the 
softwood sawtimber resource. Currently 14.4 billion 
board feet stand on forest industry land. National 
Forests, mainly in the Ozark and Ouachita regions, 
support roughly 6.2 billion board feet. These owner 
classes possess 60 percent of the softwood sawtimber 
volume in Arkansas. 

Reflecting an interest in optimizing softwood pro- 
duction, forest industry softwood sawtimber stocking 
averages 3.4 thousand board feet per acre and National 
Forest holdings average 2.6 thousand board feet per 
acre. All other owners average less than 1.5 thousand 
board feet of sawtimber stocking. These figures point 
out that  National Forests in Arkansas have a slightly 
higher relative mixed pine-hardwood and hardwood 
forest type component than does forest industry. 

Table 11.-Growing s tock uolurne in 1978 and change since 1969 

Softwood Hardwood 
Resource 

regron Volume Change' Volume Change1 

Million Million 
cubic feet Percent cubic feet Percent 

Delta 238.0 + 15 1,775.5 - 2 

Southwest 4,914.0 + 16 3,433.8 - 1 

Ouachita 2,313.4 + 4 1,090 7 + 10 

Ozaik 702.6 + 20 2,779.9 - 6 

All reglons 8,168.0 f 13 9,079.9 - 2 

LBased on current measuremallt standards 
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Figure 4.-Growing-stock volume by species, Arkansas, 1978. 

Figure 5.-Softwood growing-stock volume by tree diameter. 
Arkansas, 1969 and 1978. 

Softwood growing stock volume increases are not 
uniform across all diameter classes (fig. 5). Decreases 
in the two- and four- inch classes are not shown 
because they include no merchantable volume. These 
changes reflect the maturation of softwood stands in 
existence since the late 1950's and early 1960's. Since 
that decade, annual forest planting efforts have only 
recently reached, and sometimes exceeded, the 1959 
level of roughly 81.0 thousand acres. This level was 
surpassed in 1975 but by 1979 softwood planting had 
dropped below this figure (USDA 1959, 1975,1979). In 
the 9 years between 1960 and 1969 a maximum of about 
32.0 thousand acres were planted annually. This decade 
of sharp decline in planting activity accounts for much 
of the decrease in the two- and four- inch diameter 
classes. An additional influence here is a decline in the 
amount of agricultural land that reverted to forested 
acres. 

Some 98 percent of the total live tree softwood 
volume is in growing stock trees. Only 2 percent of the 
total cubic foot volume is in rough, rotten, and salvable 
dead trees (fig. 6). Seventy-eight percent of the total 
growing stock volume, 8.2 billion cubic feet, is in 
sawtimber trees. Ninety-two percent of this volume in 
turn is located in the sawlog portion of these trees. 

Hardwood Volume Decreases 

Between 1959 and 1969 hardwood growing stock 
volume decreased almost 7 percent. In the past decade 
this volume decreased an additional 2 percent to the 
present 9.1 billion cubic feet. Another two billion cubic 
feet are in rough, rotten, and salvahle dead trees (fig. 6). 

Although all four survey regions suffered substantial 
commercial forest acreage declines, only the Ozark 
region-with the largest decline-also experienced a 
decline in hardwood volume (table 111). 

Although volume changes are slight, Arkansas' 
hardwood resource has suffered since 1969. Except for 
the eight-inch diameter class, volume losses are evident 
in all diameter classes from 6 to 14 inches (fig. 7 ) .  
Additional losses occurred in the two- and four- inch 
trees, although they carry no volume. Furthermore, the 
increases that took place in the larger diameter classes 
are modest at  best. Custodial management, frequently 
practiced on hardwood stands, is responsible for much 
of these changes. Hardwood and mixed pine-hardwood 
stands are often left alone until either the hardwoods 
are of sufficint quantity and/or quality to justify 
removal or until extraction of the pines in mixed stands 
is warranted. Conversions of commercial forest acreage 
to other uses and efforts to control young hardwoods in 
pine stands add to the depletion of poletimber and 
small growing stock trees. 

Another indication that the hardwood resource suf- 
fered more than a minor volume setback during the 
past decade lies in the changes that occurred in wood 



quality. Among the major hardwood species (the select GROWING S T O C K  
oaks, other oaks, hickories, and sweetgum) the percent 0 S A W T I M B E R  
of total sawtimber volume in grade 1, 2, and 3 logs 
decreased 3 percent in each grade since 1969 while the P O L E T I M B E R  
percent of total volume in grade 4 logs increased from 
17 to 26 percent. This same pattern is true for ROUGH & R O T T E N  T R E E S  
hardwoods in general 

REGIONAL DIFFERENCES 

The four survey units in Arkansas are based on 
major physiographic boundaries. For the sake of data 
compilation, these boundaries are adjusted to follow 
county lines. As figure 8 suggests, the forest resource 
varies considerably from one region to another. 

Delta Region 

Eighty-eight percent of the growing stock volume in 
the Delta is in hardwood trees-mostly oaks, elms, 
ashes, sweetgum, and cottonwood. The small softwood 
growing stock volume is predominantly cypress. Pres- 
ently 20 percent of the Delta is classified as commercial 
forest land. Since 1969, 10 percent of the statewide net 
loss of forest land has occurred in this region. Almost 
all losses resulted from clearing for soybean fields. 

Southwest Region 

The Southwest region is the most important of the 
four survey regions in terms of the timber resource. 
I t  contains 38 percent of the available commercial 
forest acres and has 48 percent of the growing stock 
volume. More than half of this volume is in softwoods - 
almost exclusively loblolly pine. Sweetgum, other red 
oaks, and select white oaks form the majority of the 
hardwood volume. 

The Southwest region suffered the second largest 
loss of commercial forest land. Sixteen percent of the 
statewide loss took place here, with most of the diver- 
sions going to pasture and urbanization. 

SOFT WOODS HARDWOODS 

Table 111.-Sawtimber volume in 1978 and change since 1969 

Figure 6.-  Volume of hardwoods and so,ftwuods by class o) 

timber, Arkansas, 1978. 

Ouachita Region 

The forests of this region are characterized b 
abundance of shortleaf pine. Sixty-four percent o 
2.2 billion cubic feet of growing stock volume is s 
leaf timber. Additionally, the loblolly-shortleaf 
forest type accounts for 37 percent of the commc 
forest acreage. The majority of the remaining f 

Softwood Hardwood 
Resource 

region Volume Change1 Volume Change' 

Million Million 
board feet Percent board feet Percent 

Delta 1,060 7 + 14 6,445 2 l2l 
Southwest 21,873.8 +21 9,657.3 ( 2 )  

Ouachita 8,932 3 + 13 2,145 8 f 9 
Ozark 2.325.8 f 18 6,847 4 5 

A11 regions 34,198.6 + 18 25,095.7 - 1 

'Based on current measurement standards 
ZNegligible. 



land is in oak-pine (27%) and oak-hickory (3090) types. 
Ownership of commercial forest land in the area is 

dominated by the Ouachita National Forest, which 
encompasses 1.4 million acres. Forest industry and 
miscellaneous private owners are credited with 740,000 
and 770,000 acres respectively. 

Ozark Region 

The importance of this region lies in the magnitude 
of the hardwood resource. Fully 27 percent of all avail- 
able hardwood sawtimher voiume is in this northern 
region. Also, more than half of this volume is in select 
white oaks, select red oaks, and other red oaks. 

Statewide, total commercial forest acreage suffered 
the worst setback in the Ozark region. Slightly more 
than one million acres were lost to other uses, primarily 
pasture. 

GROWTH, REMOVALS, AND MORTALITY 

The Forest Survey defines the components of growth 
as: (1) survivor growth- the net volume increase on 
growing stock trees surviving from the beginning of 
a specified year to its end; ( 2 )  ingrowth- the net 
volume of trees a t  the time they grew into growing 
stock status during a specified year; (3 )  growth on 
ingrowth- the net volume increase on trees after 
growing into growing stock status during a specified 
year; (4  ) growth on removals- the net volume increase 
on growing stock trees that were cut during a specified 
year; and (5 )  mortality- the net volume of growing 
stock trees that died during a specified year. The 
sum of components (1 )  through (4 )  is gross growth. 
Net growth then, is gross growth minus mortality ( 5 )  
(Bertelson 1971 ). 

In 1978, as in 1969, statewide net growth on growing 
stock exceeded removals from growing stock for 
softwoods and hardwoods (fig. 9). In all four survey 
regions, hardwood growth exceeded removals. However, 
softwood growth exceeded removals only in the South- 
west and Ozark regions. Removals from the Delta 
were only one percent higher than growth, even 
though land clearing amounted to 150,000 acres. Much 
of the timber removed in the land clearing process 
does not reach commercial outlets. I t  is often used 
locally or piled and burned. 

Although hardwood growth exceeded removals a t  
the time of the survey, this is unexpected in the 
face of declining hardwood inventories. Removals may 
vary widely from year to year due to changing 
product demands and other removals such as land 
cleaiing and cultural treatments. 

In the Ouachita area, softwood removals from 
growing stock exceeded growth by 17 percent, because 
of two factors: (1) Some non-industrial private owners 
continue to liquidate stocking without regard for 
forest management practices involved, (2 )  efforts are 
undertaken by industrial owners to convert oak-pine 
types to pure pine, thereby creating substantial acreages 
of seedling sized stands on which growth is not measured. 

D B H  

Figure 7.-Hardwood growing~stock uolume b y  tree diameter, 
Arkansas, 1969 and 1978. 

The final quantity needed in determining net growth 
is the volume lost to mortality. Trees usually die from a 
number of causes. In the Forest Survey cruisers are 
instructed to identify, if possible, the primary cause of 
death. In hardwoods, one or more of several common 
tree diseases caused a majority of the mortality, while 
insects and diseases were responsible for most of the 
softwood mortality. 

PRODUCTIVITY 

The productivity of a forest depends on a variety of 
interrelated factors, not all of which are readily quan- 
tifiable by methods employed in the Forest Survey. 
Some of the productivity indicators that are evaluated 
include stocking levels, site class, and area condition 
class. (For specific definitions see Appendix.) Due to 
computational changes, stocking and area condition 
class values are not comparable between 1969 and 1978. 
Site class is an expression of potential yields in cubic 
feet per acre of mean annual growth a t  culmination of 
mean annual increment. This definition has not changed 
between surveys thereby allowing direct comparison of 
1969 and 1978 values. 

The average commercial forest acre in Arkansas is 
capable of producing 78 cubic feet of gross growth 
annually according to the above definition of site class. 
Regional figures are: 52 cubic feet per acre in the 
Ozarks, 66 in the Ouachitas, 95 in the Delta, and almost 
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Figure 8 , R e l a t i v e  importance of forest 

100 in the Southwest region. The 1978 survey recorded 
a decrease in the percentage of commercial forest acres 
in the lower site classes. This is due to decreases in 
commercial forest acreage in the Ozark region, the least 
productive of the four survey regions. 

Overall, Arkansas' forests should be able to produce 
1.3 billion cubic feet of timber annually. The reality 
though is that they produce about 823 million cubic 
feet, 477 million cubic feet short of the estimated poten- 
tial. On a per-acre basis this is about 50 cubic feet per 
year. 

Potential productivity estimates assume that  the 
major forest characteristics affecting tree growth (den- 
sity, vigor, and diameter distribution) are balanced to 
optimize productivity. Rarely are these conditions met 
simultaneously in a given stand. 

Stocking, a measure of stand density, is considered 
to be optimum on 54 percent of the commercial forest 
acres in Arkansas, given that optimum stocking is 
between 100 and 133 percent of the stocking standard. 
Thirty-six percent of the forest acres are understocked; 
the remaining 10 percent are overstocked. Both of these 
latter categories represent sites on which the forest 
growth potential is not optimized. 

Rough and rotten trees also represent a major drain 
on annual growth. Fully 11 percent of the live tree 
volume in Arkansas is in rough and rotten trees. 

resources b y  region, Arhansas, 1978. 

Finally, annual growth is also affected by the di- 
ameter distribution of the trees in the stand. For exam- 
ple, in the Southwest region where 52 percent of the 
stands are sawtimber stands, gross growth is 77 per- 
cent of potential growth. In the Ozarks though, where 
25 percent of the stands are sawtimber stands, gross 
growth is 58 percent of potential growth. 

TIMBER PRODUCTS OUTPUT 

"Timber products output" refers to the total amount 
of timber harvested in Arkansas in 1977. These figures 
include not only growing stock volumes on commercial 
forest land, but also volumes from other sources, such 
as cull trees, salvable dead trees, limbs and from trees 
on non-commercial and non-forested lands. 

In 1977 Arkansas' forests provided 32 percent more 
roundwood products than they did in 1968. The latest 
forestindustry survey shows that 517 millioncubic feet 
of roundwood were produced (Bertelson 1980). Output 
of sawlogs and pulpwood accounted for 88 percent of 
the total roundwood production (fig. 10). Slightly less 
than one-tenth of the output was in veneer logs and 
bolts. The majority of the remaining output was in com- 
mercial poles and posts and miscellaneous products. 



Sawlogs crease over the last decade, dropping from roughly 20 

Production of sawlogs in Arkansas increased 34 
percent since 1968, from 1.2 to 1.6 billion board feet. 
Softwoods, predominantly pine, accounted for three- 
fourths of the total output in 1977 versus 64 percent in 
1968. 

Hardwoods underwent a net increase in sawtimber- 
size trees while sawlog production decreased by 42 
million board feet. Some of this is due to changes in 
accessibility. In the Ouachitas for example, extraction 
of hardwoods may cause too much damage to the sur- 
rounding softwoods. In the Delta region and parts of 
the Ozark region, scattered locations reduce harvesting 
efficiency. 

Veneer Logs and Bolts 

Arkansas' forests supplied about 310 million hoard 
feet of veneer quality timber to forest industries in 
1977. This volume represents a 37 percent increase over 
the 1968 production. 

Reflecting technological changes since the early 
1960's, the production of softwood veneer logs and 
bolts has increased 46 percent to about 302 million 
board feet since 1968. 

Hardwood veneer output suffered a 58 percent de- 

- - 

million board feet to about 8 million. Much bf this 
decline is a result of a diminishing hardwood resource 
coupled with changes in species composition. Highly 
valuable species, such a black walnut, are not as avail- 
able as they were 10 and 20 years ago. 

I. S GROWTH @j M O R T A L I T Y  

0 R E M O V A L S  

S O F T W O O D S  H A R D W O O D S  

Figure 9 . - G ~ o w t h ,  mortality, and rrmouals of growing stock,  
Arkansas ,  1978. 

Forest  products increase--output from roundwoad increased over 30 percent. Sawlogs were 
u p  34 percent and pulpiuoad was 45 percent higher than  reported in 1968. In 1978, Ashley  
county  led the  Sou th  in  round pulpwood production. 
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Pulpwood 

Output of pulpwood in 1977 totaled 179.1 million 
cubic feet, 35 percent of all roundwood production. This 
harvest was 45 percent higher than the 1968 harvest. 
Both softwood and hardwood production increased; 44 
and 47 percent respectively. Oaks accounted for the 
majority of the hardwood production. 

The increase in hardwood production is largely a 
result of technological changes facilitating the use of 
hardwoods for pulp. The softwood harvesting increase 
is not so much a result of major technological changes 
as i t  is of increased demand and utilization. Two new 
pulp mills have been constructed and existing facilities 
have been enlarged resulting in a doubling of Arkansas' 
pulping capacity (Bertelson 1980). The locations of 
existing facilities are shown in figure 11. The amount 
of pulpwood logged and shipped out of state also 
increased, from 377 thousand standard cords to 618 
thousand. 

Other Products 

Arkansas' timber resource is converted into a variety 
of products other than those already mentioned. Some 
products, such as cooperage, pilings, and posts, which 
in the past accounted for a noticeable segment of total 
roundwood output, are presently produced a t  lower 
levels. The 1968 output of these items was almost 3 
times larger than the 1977 production. Changes in mar- 
ket demands, species quality, and stand composition 
have all affected the output of "minor" forest products. 

Poles are also roundwood products itemized by the 
survey. The output of poles, in contrast t o  that  of posts 
and pilings, increased 43 percent. All poles produced in 
Arkansas are pine poles. 

Plant Residues and Byproducts 

Evidence that forest industries are using more of the 
available fiber lies in the increased amounts of plant 
residue utilized. About 13 million cubic feet of residue 
went unused in 1977 compared with 47 million in 1968. 

Thirty percent of the unused residue is in coarse ma- 
terials suitable for chipping, such as slabs, edgings, 
and veneer cores. The remainder is in fine materials- 
sawdust and shavings-not suitable for chipping. 

About 97 percent of the coarse residues are presently 
utilized whereas 82 percent of the fines are used. Over- 
all, about 92 percent of the plant residues are currently 
utilized. In 1968 only three-fourths of the coarse and 
half of the fine residues were used. Presently most of 
the coarse residues are used for pulp fiber while most of 
the fine residues are burned for fuel. 

Almost one million green tons of bark, pulpwood 
bark excluded, were generated by Arkansas' forest 
industries in 1977. Eight hundred thousand tons, in- 
cluding a softwood bark total of 600 thousand tons, 
were utilized. 

TIMBER MANAGEMENT 
OPPORTUNITIES 

Over the past decade production and consumption of 
Arkansas's timber resource have increased, due largely 
to intensified management and better utilization. A 
combination of intensified management on presently 
productive forest land and reversion or conversion of 
additional acreage into productive forest land will be 
required to maintain this trend. 

Pine Stand Improvement 

Hardwood and mixed pine-hardwood forest types 
growing on pine sites present a variety of timber man- 
agement options for forest managers. Of the 10.6 mil- 
lion acres of pine site land, 6.4 million acres support 
oak-pine and oak-hickory stands. Some stands are so 
poorly stocked with growing stock trees that immedi- 
ate conversion is the best management option. Others 
are sufficiently productive to manage until the hard- 
woods are harvested; at which time conversion to pine 
would improve timber productivity. 

Full stocking is considered to be between 100 and 133 
percent of the stocking standard. By this definition, 3.1 
million acres of the 10.6 million capable of growing pine 
are fully stocked with growing stock trees. However, 
1.1 million fully stocked acres have an inadequate pine 
seed source indicating that if the majority of the stock- 
ing is not now hardwood, i t  may well be in the future. 
Regeneration to pine will require site preparation and 
planting. Including all stocking levels, there are 5.8 
million acres with an inadequate pine seed source to 
provide natural pine regeneration. 

Good candidates for pine management intensifica- 
tion include those sites fully stocked and having an 
adequate pine seed source. The existence of an adequ- 
ate seed source can reduce regeneration costs appreci- 
ably. Roughly two million acres fall in this category. 
Regeneration of a new stand can occur naturally, how- 



ever, hardwood control may he needed to release under- 
story pine or pine seedling competition. 

Additional candidates for pine management inten- 
sification include those sites that, although they have 
an adequate pine seed source, are either over- or under- 
stocked with growing stock trees. About 370,000 such 
acres are overstocked whereas 2.4 million are less than 
fully stocked. The bulk of any timber management 
activity on these sites would be directed to increasing 
the pine stocking. 

The most difficult and expensive resource manipula- 
tion tasks are on those sites with inadequate pine seed 
sources and forested with hardwood stands. Manage- 
ment options on these sites include overstory removal, 
if an overstory exists, by harvesting or timber stand 
improvement to allow site preparation and planting. 
And if there is no mature overstory, sites can be pre- 
pared for planting. 

Much attention is given to management opportunities 
oriented towards stand improvement and/or conver- 
sion. Alternatively, forest managers could concentrate 
more effort on insuring adequate pine regeneration 
after harvest. Such procedures, although not guar- 
anteed to produce increasing inventories, would help 
to maintain current harvest levels. 

Hardwood Improvement 

In Arkansas there are almost as many acres of 
upland hardwood sites as there are bottomland hard- 
wood sites; each encompasses about 3 million acres. 
More than 90 percent of these sites have pure hardwood 
forest growing on them. Thus the best option for site 
productivity improvement is enhancement of existing 
stands, not necessarily type conversion. The fact 
that about 40 percent of all live hardwood trees are 
classed rough and rotten is testimony to the neglect 
the hardwood resource has suffered. 

To help evaluate the condition of the hardwood 
acreage, Arkansas' forest land was classified according 
to the amount of stocking by desirable trees. A 
desirable tree is a growing stock tree that is vigorous, 
has no defects that would seriously limit its use and 
contains no pathogens that would cause death or 
serious degrade before rotation age. Growing stock 
trees not classed "desirable" are classed "acceptable". 

Primary targets for increased management are hard- 
wood sites that are a t  least medium stocked with 
desirable trees. There are about 44,000 such acres. 
Efforts on these acres should be directed to stand 
quality improvement by removing or killing less 

rn POSTS. POLES. B PI I1NB 4 VENEER A L i i R O E  SAWMILLS . SMALL S&W.,LL5 PULPMiLLS A OTHER P L A N T S  

Figure 11.-Primary waod~usingplants in Arkansas,  1977. 



Pine stand improvement-succesfui reyeneration of this pine stand will require some form of 
hardwood conlroi 

preferred stems. Some acres will require little improve- Prospects for the hardwood resource are mixed. 
ments whereas others, such as the overstocked acres, Although total growing stock volume decreased only 
will require larger amounts of treatment. Some revenue 2 percent, quality declines and species composition 
may be generated through these efforts, but some small changes have been noted. Unless efforts are made to 
landowners will find the efforts financially unfeasible. improve the quality of the hardwood resource, these 

There are 1.2 million acres a t  least medium stocked trends can be expected to continue. 
with growing stock trees but poorly stocked with de- 
sirable trees. Stand improvement is  possible on these 
sites but will require removal of cull trees and less 
desirable growing stock trees. LITERATURE CITED 
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Suwey Methods 

The data on forest acreage and timber volume were 
secured by a sampling method involving a forest-non- 
forest classification on aerial photographs and on-the- 
ground measurements of trees a t  sample 1ocations.The 
sample locations were a t  the intersections of a grid of 
lines spaced 3 miles apart. In Arkansas 157,548 photo- 
graphic classifications were made and 8.923 ground 
sample locations were visited. 

The initial estimates of forest area that were obtained 
with the aerial photographs were adjusted on the basis 
of the ground check. 

A cluster of 10 variable-radius plots were installed a t  
each ground sample location. Each sample tree on the 
variable-radius plots represented 3.75 square feet of 
basal area per acre. Rees less than 5.0 inches in diameter 
were tallied on fixed-radius plots around the plot cen- 
ters. Together, these samples provided most of the in- 
formation for the new inventory. 

The plots established by the prior survey were re- 
measured to determine the elements of change and 
were the basis for estimating growth, mortality, re- 
movals, and changes in land use. 

A special study was made to determine product 
output. I t  consisted of a canvass of all primary wood- 
using plants active in Arkansas during 1976. Out-of- 
state firms known to use Arkansas roundwood were 
also contacted. Additionally, fuel wood and other 
domestic uses were determined from an area sample. 

Reliability of the Data 

Reliability of the estimates may be affected by two 
types of errors. The first stems from the cse of a sample 
to estimate the whole and from variability of the items 
being sampled. This is termed sampling error; i t  is 
susceptible to a mathematical evaluation of the prob- 
ability of error. The second type-often referred to as 
reporting or estimating error-derives from mistakes 
in measurement, judgment, or recording, and from 
limitations of method or equipment. Its effects cannot 
be appraised mathematically, but the Renewable Re- 
sources Research Unit attempts to hold it to a minimum 
by proper training and good supervision, and by em- 
phasis on careful work. 

Statistical analysis of the data indicates a sampling 
error of plus or minus 0.3 percent for the estimate of 
total commercial forest area, 1.3 percent for total cubic 
volume, and 1.8 percent for total board-foot volume. As 
these totals are broken down by forest type, species, 
tree diameter, and other subdivisions, the possibility 
of error increases and is greatest for the smallest 
items. The order of this increase is suggested in the 
following tabulation, which shows the sampling error 
to which the timber volume and area estimates are 
liable, two chances out of three: 



Sampline errors for commercial forest area, growing-stock and sawtimber ualumes, Arkansas, 1978 

Commermal 
Sampling Cubic Sampling Board-foot Sampling forest 
error] volumeZ error1 volume3 error1 area 

Thousand 
acres 

Percent Million 
cubic feet 

Percent Million 
board feet 

Percent 

'By random sampling formula. 
2Growins-stock volume on commercial forest land - 
Sawtimber volume an commercial forest land 

The sampling error to which the estimates of growth, 
mortality, and removals are liable, on a probability of 
two chances out of three, are: 

Net annual yrowth and timber removals sampling error, Arkansas, 1977 

Net annual growth Annual removals 

Cubic Sampling Board-foot Sampling Cubic Sampling Board-foot Sampling 
volume error1 volume error1 volume error1 volume error1 

Million 
cubic feet Percent 

Million 
board feet Percent 

Million 
cubic feet Percent 

Million 
board feet Percent 



Forest Land Class 

Forest land. Land at least 16.7 percent stocked by 
forest trees of any size, or formerly having such 
tree cover and not currently developed for non- 
forest use. 

Commercial forest land. Forest land that is producing 
or is capable of producing crops of industrial 
wood and not withdrawn from timber utilization. 

Nonstocked land. Commercial forest land less than 
16.7 percent stocked with growing-stock trees. 

Productive-reserved forest land. Productive public 
forest land withdrawn from timber utilization 
through statute or administrative regulation. 

Unproductive forest land. Forest land incapable 
of yielding crops of industrial wood because of 
adverse site conditions. 

'bee Species 

Commercial species. Tree species currently or pro- 
spectively suitable for industrial wood products: 
excludes so-called weed species such as blackjack 
oak and blue beech. 

Hardwoods. Dicotyledonous trees, usually broad- 
leaved and deciduous. 

Softwoods. Coniferous trees, usually evergreen, 
having needle or scalelike leaves. 

Forest Type 

Longleaf-slash pine. Forests in which longleaf or 
slash pine, singly or in combination, comprise a 
plurality of the stocking. Common associates 
include other southern pines, oak, and gum. 

Loblolly-shortleaf pine. Forests in which southern 
pine and eastern redcedar except longleaf or slash 
pine, singly or in combination, comprise a plural- 
ity of the stocking. Common associates include 
oak, hickory, and gum. 

Oak-pine. Forests in which hardwoods (usually 
upland oaks) comprise a plurality of the stocking 
but in which softwoods, except cypress, comprise 
25-50 percent of the stocking. Common associates 
include gum, hickory, and yellow-poplar. 



Oak-hickory. Forests in which upland oaks or hickory, 
singly or in combination, comprise a plurality of 
the stocking except where pines comprise 25-50 
percent, in which case the stand would be classified 
oak-pine. Common associates include yellow-pop- 
lar, elm, maple, and black walnut. 

Oak-gum-cypress. Bottomland forest in which 
tupelo, blackgum, sweetgum, oaks, or southern 
cypress, singly or in combination, comprise a 
plurality of the stocking except where pines 
comprise 25-50 percent, in which case the stand 
would he classified oak-pine. Common associates 
include cottonwood, willow, ash, elm, hackberry, 
and maple. 

Elm-ash-cottonwood. Forests in which elm, ash, or 
cottonwood, singly or in combination, comprise 
a plurality of the stocking. Common associates 
include willow, sycamore, beech, and maple. 

Class of Timber 

Growing-stock trees. Sawtimber trees, poletimber 
trees, saplings, and seedlings: that is, all live trees 
except rough and rotten trees. 

Desirable trees. Growing-stock trees that have no 
serious defects to limit present or prospective 
use, are of relatively high vigor, and contain no 
pathogens that may result in death or serious 
deterioration before rotation age. They comprise 
the type of trees that forest managers aim 
to grow; that is, the trees favored in silvicul- 
t u r d  operations. 

Acceptable trees. Trees meeting the specifications 
for growing stock but not qualifying as desir- 
able trees. 

Sawtimber trees. Live trees of commercial species. 
9.0 inches andlarger in dhh for softwoods and 11.0 
inches and larger for hardwoods, and containing 
a t  least one 12-foot saw log. 

Poletimber trees. Live trees of commercial species 
5.0 to 9.0 inches in dbh for softwoods and 5.0 
to 11.0 inches for hardwoods, and of good form 
and vigor. 

Saplings. Live trees of commercial species, 1.0 inch 
t o  5.0 inches in dbh and of good form and vigor. 

Rough and rotten trees. Live trees that are unmer- 
chantable for saw logs now or prospectively 
because of defect, rot, or species. 

Salvable dead trees. Standing or down dead trees 
that are currently or potentially merchantable. 

Stand-Size Class 

Sawtimber stands. Stands a t  least 16.7 percent 
stocked with growing-stock trees, with half or 
more of this stocking in sawtimher or poletimher 
trees, and with sawtimber stocking a t  least equal 
to poletimber stocking. 

Poletimber stands. Stands a t  least 16.7 percent 
stocked with growing-stock trees, with half or 
more of this stocking in sawtimber or pole- 
timber trees, and with poletimher stocking ex- 
ceeding that of sawtimber stocking. 

Sapling-seedling stands. Stands a t  least 16.7 percent 
stocked with growing-stock trees, with more than 
half of this stocking in saplings or seedlings. 

Nonstocked areas. Commercial forest lands less than 
16.7 percent stocked with growing-stock trees. 

Stocking 

Stocking is a measure of the extent to which 
the growth potential of the site is utilized by trees or 
preempted by vegetative cover. Stocking is determined 
by comparing the stand density in terms of numher of 
trees or basal area with a specified standard. Full 
stocking is assumed to range from 100 to 133 percent of 
the stocking standard. 

The tabulation below shows the density standard 
in terms of trees per acre, by size class, required for 
full stocking: 

Dbh Number of Dbh Number of 
lincbesl trees linebesl trees 

Seedlings 600 16 72 
2 560 18 60 
4 460 20 51 
6 340 22 42 
8 240 24 36 

10 155 26 3 1 
12 115 28 27 
14 90 30 24 

Volume 

Volume of sawtimber. Net volume of the saw-log 
portion of live sawtimber trees in board feet of 
the International rule. '/4 inch kerf. 

Volume of growing stock. Volume of sound wood in 
the bole of sawtimher and poletimher trees from 
stump to a minimum 4.0-inch top outside bark 
or to the point where the central stem breaks 
into limbs. 



Volume of timber. The volume of sound wood in the 
bole of growing stock, rough, rotten, and salvable 
dead trees 5.0 inches and larger in d b h  from 
stump to a minimum 4.0-inch top outside bark 
or to the point where the central stem breaks 
into limbs. 

Area Condition Class 

A classification of commercial forest land based 
upon stocking by desirable trees and other conditions 
affecting current and prospective timber growth. 

Class 10. Areas 100 percent or more stocked with 
desirable trees and overstocked. 

Class 20. Areas 100 percent or more stocked with 
desirable trees and overstocked with all live trees. 

Class 30. Areas 60 to 100 percent stocked with 
desirable trees and with less than 30 percent of 
the area controlled by other trees, inhibiting 
vegetation, slash, or nonstockable conditions. 

Class 40. Areas 60 to 100 percent stocked with 
desirable trees and with 30 percent or more 
of the area controlled by other trees, or con- 
ditions that ordinarily prevent occupancy by 
desirable trees. 

Class 50. Areas less than 60 percent stocked with 
desirable trees, but with 100 percent or more 
stocking of growing-stock trees. 

Class 60. Areas less than 60 percent stocked with 
desirable trees, but with 60 to 100 percent stocking 
of growing-stock trees. 

Class 70. Areas less than 60 percent stocked with 
desirable trees and with less than 60 percent 
stocking of growing-stock trees. 

Miscellaneous Definitions 

Basal area. The area in square feet of the cross 
section at breast height of a single tree or of 
all the trees in a stand, usually expressed as 
square feet per acre. 

~ b h  (Diameter breast high). Tree diameter in inches, 
outside bark, measured a t  4% feet above ground. 

Diameter classes. The 2-inch diameter classes extend 
from 1.0 inch below to 9.0 inch above the stated 

midpoint. Thus, the 12-inch class includes trees 
11.0 inches through 12.9 inches dbh. 

Site classes. A classification of forest land in 
terms of inherent capacity to grow crops of 
industrial wood. 

Log grades. A classification of logs based on external 
characteristics a s  indicators of quality or value. 

Gross growth. Annual increase in net volume of 
trees in the absence of cutting and mortality. 

Net annual growth. The increase in volume of a 
specified size class for a specific year. Components 
of net annual growth include the increment in 
net volume of trees at the beginning of the specific 
year surviving to its end plus volume of trees 
reaching the size class during the year minus the 
volume of trees that died during the year minus 
the net volume of trees that become rough or 
rotten during the year. 

Mortality. Number or sound-wood volume of live 
trees dying from natural causes during a specified 
period. 

Timber removals. The net volume of growing-stock 
trees removed from the inventory by harvesting, 
cultural operations such as timber-stand improve- 
ment, land clearing, or changes in land use. 

Timber products. Roundwood products and plant 
byproducts. Timber products output includes 
roundwood products cut from growing stock on 
commercial forest land; from other sources, such 
as cull trees, salvable dead trees, limbs, and 
saplings; from trees on noncommercial and non- 
forest lands; and from plant byproducts. 

Roundwood products. Logs, bolts, and other round 
sections cut from trees for industrial or consumer 
uses. Included are saw logs, veneer logs and bolts, 
cooperage logs and bolts, pulpwood, fuelwood, 
piling, poles and posts, hewn ties, mine timbers, 
and various other round, split, or hewn products. 

Logging residues. The unused portions of trees cut 
or killed by logging. 

Plant byproducts. Wood products, such a pulp 
chips, obtained incidental to manufacture of other 
products. 

Plant residues. Wood materials from manufacturing 
plants not utilized for some product. Included 
are slabs, edgings, trimmings, miscuts, sawdust, 
shavings, veneer cores and clippings, and pulp 
screening. 
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Table 1.-Area by land classes, Arkansus. 1978 
-. 

Land Class Area 
- 

Thousand acres 
Forest 

Commercial 16,615.6 
Productive-reserved 243.7 
Unproductive 516.7 

Total forest 

Nonforest: 
Cropland' 
Other2 

Total nunforeat - 15,869.2 

'Census of Agriculture. 
2Includes pasture and range, industrial and urban areas, other 
nonforest land, and 296,925 acres, classed as  water by Forest 
Survey standards, hut defined by the Bureau of the Census 
as land. 

3United States Bureau of the Census. 

Table 2.-Area of commercial forest land by  ownership classes, 
Arkansag 1978 

Ownershio Class Area 

Thousand acres 
Public 

National forest 2.3492 
Bureau of Land Management 1.2 
Indian . . .  
Other federal 
State 
County and municipal 

Total public 

Private: 
Forest industry1 4,232.6 
Farmer 2,978.9 
Miscellaneous private: 

Individual 5,774.3 
Corporate 712.8 

Total private 13,698.6 

All ownerships 16,615.6 

'Not including 5 thousand acres of farmer-owned and mis- 
cellaneous private lands leased to forest industry. 

Table 3 . A r e a  of commercial forest land by  stand&re and ownership classes, Arkansas, 1978 

All National Other Farmer 
Stand-size class Forest 

and misc 
ownerships forest public industry 

nrivate 
- - 

Thousand acres ................................... ................................... 

Sawtimber 6,983.5 1,063.4 356.6 2,175.8 3,387.7 
Poletimber 5,472.3 953.1 101.0 879.0 3,539.2 
Sapling and seedling 4,046.7 332.7 106.3 1,151.1 2.456.6 
Nonstocked areas 1 1 3 1  3.9 26.7 82.5 - - - - - 
All dasses 16,615.6 2,349.2 567.8 4,232.6 9,466.0 

Table 4.-Area of comn~ercial forest land by stand-uolume and ownership classes, Arkansas, 1978 

All Other 
Farmer 

Stand-volume National Forest 
and misc. 

per acre' ownerships forest public industry 
private 

................................... Thousand ................................... 

Less than 1,500 fbm 6,419.6 675.6 142.1 1,235.2 4,366.7 
1,500 to 5,000 fhm 5,813.9 984.5 188.2 1,256.3 3,384.9 
More than 5,000fhm - 4,382.1 - 689.1 237.5 1,741.1 1,714.4 

All classes 16.615.6 2.349.2 567.8 4.232.6 9.466.0 

'International %-inch rule. 



Table 5.-Areaofcommercial forest land by stockin~classes basedonselectedstandcomponents,  Arkansas, 1978 

Stocking 
percentage 

160 or more 
150 to 160 
140 to 150 
130 to 140 
120 to 130 
110 to 120 
100 to 110 
90 to 100 
80 to 90 
70 to 80 
60 to 70 
50 to 60 
40 to 50 
30 to 40 
20 to 30 
10 to 20 

Less than 10 

All areas 

Stocking classified in terms oi 

All Growing-stock trees Rough and Inhibiting 
trees Total Desirable rotten trees vegetation 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T ~ o u s a n d a c r e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Table 6.-Area of commercial forest land b y  area-condition and ownershin classes, Arkansas, 1978 

All 
Farmer 

Area-condition National Other Forest 
and misc. 

class ownerships forest public industry private 

All classes 

-Thousand acres 



Table ?.-Area o f  commercial forest land bv si te  and ownershin clusses, Arkansas, 1978 

Site class 
All National Other Forest 

Farmer 
and misc. 

ownerships forest public industry 
private 

T h o u a n d  acres 

165 f t3 or more 235.6 . . 9.3 109.5 116.8 
120 to  165 f t 3  1,303.1 11.5 91.4 492.0 708.2 
85 to  120 ft3 4,636.9 236.7 139.4 1.910.8 2,350.0 
50 to 8 5  ft3 6.5095 1,343.3 232.2 1,439.0 3,495.0 
Less than 50 ft3 3,930.5 - 157.7 - 95.5 281.3 2.796.0 

All classes 16.615.6 2,349.2 567.8 4,232.6 9.466.0 

Table 8.-Area of commercial forest land by  forest t ypes  and ownership classes. Arkansas, 1978 

All National Other Forest 
Farmer 

and misc. 
ownerships forest public industry 

~ r i v a t e  

.................................. ausand a D r e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ ~  

Loblolly-shortleaf pine 4.277.0 795.0 37.7 1,830.4 1,613.9 
Oak-pine 2,966.6 468.6 32.3 938.5 1,527.2 
Oak-hickory 6,537.5 1,074.4 161.8 677.9 4,623.4 
0ak.gum-cypress 2,628.0 5.7 309.7 743.2 1.569.4 
Elm-ash-cottonwood - 206.5 5.5 - 26.3 42.6 132.1 

All types 16.615.6 2,349.2 567.8 4,232.6 9,4660 

Table 9 A r e a  of noncommercial forest land by forest types ,  
Arkansas, 2978 

All Productwe Unproduct~ve 
5 p e  areas reserved areas areas 

---Thousand acres 

Loblolly~shortleaf pine 104.1 97.7 6.4 
Oak-pine 170.3 38.0 132.3 
Oak-hickory 470.2 98.2 372.0 
Oak-gum-cypress - 15.8 - 9.8 - 6.0 

All types 760.4 243.7 516.7 



Table 10. -Number  of growing-stock trees  on commercial forest land by species and diameter classes, Arkansas, 1978 

Diameter class 
linches a t  breast height) 

Species 

All 5.0- 7.0- 9.0- 11.0- 13.0- 15.0- 17.0- 19.0- 21.0- 
classes 6.9 8.9 10.9 

and 
12.9 14.9 16.9 18.9 20.9 28.9 lareer 

Softwood: 
Shortleaf pine 
Loblally pine 
Cypress 
Redcedar 

Total 

Hardwood: 
Select white oaks' 
Select red oaks2 
Other white oaks 
Other red oaks 
Pecan 
Other hickones 
Sweetgum 
Tupelo and blackgum 
Hard maple 
Soft maple 
Beech 
Ash 
Cottonwoud 
Basswood 
Yellow-poplar 
Black walnut 
Black cherry 
Willow 
Magnolia 

(magnolia spp.1 2.186 931 543 442 155 63 29 23 . . 
American elm 13.994 6,122 3,203 2,085 1,107 686 335 214 116 119 7 
Other elms 31,317 18,213 7,377 3,399 1,260 609 170 139 95 55 
Hackberry 17,639 4,904 4,874 3,046 1,729 1,118 892 584 248 238 6 
Sycamore 3,917 1,197 876 381 530 339 192 129 89 176 8 
Other hardwoods 24,826 13,557 5,701 2,982 1,27L7 641 387 144 3 9  - 8 

Total 1,121,495 487,733 280.892 156,297 81.061 51,373 29,719 16,122 8.794 8,813 691 

All species 1,849,173 746,840 464.716 277,524 158,111 93,941 53,118 27,452 13,988 12,492 991 

1Includes white, swamp chestnut, swamp white, chinkapin, Durand, and bur oaks. 
ZIncludes cherry bark, Shumard, and northern red oaks. 
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Table 13. - Volume of growing stack on commercial forest land by  species and diameter classes, Arkansas, 1978 

Diameter class 
(inches a t  breast height1 

Species 

All 5.0- 7.0- 9.0- 11.0- 13.0- 15.0- 17.0- 19.0- 21.0- 29.0 
classes 6.9 8.9 10.9 and 

12.9 14.9 16.9 18.9 20.9 28.9 larper 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M i l l i o n  cub,c feet ............................. 
Soitwood: 

Shortleaf pine 4,089.7 319.3 613.3 876.8 873.3 654.4 397.0 220.0 83.5 52.1 
Lohlolly pine 3.776.9 309.1 470.2 542.7 553.9 516.3 506.2 348.4 252.4 262.3 15.4 
Cypress 202.7 1.4 11.6 14.0 17.9 18.1 22.1 20.7 11.0 30.6 55.3 
Redcedar 

Total 

Hardwood: 
Select white oaks 1,374.7 211.2 265.8 248.2 202.2 155.7 122.6 81.6 36.9 46.0 4.5 
Select red oaks 750.3 58.5 92.5 108.9 96.6 90.8 84.7 69.2 61.6 78.3 9.2 
Other white oaks 1,059.2 157.6 192.7 180.5 131.3 126.8 75.9 59.5 45.9 77.6 11.4 
Other red oaks 2,057.4 187.0 285.2 299.7 294.7 258.7 247.6 161.5 116.4 115.0 31.6 
Pecan 157.7 10.1 18.1 15.8 15.3 14.6 18.4 11.8 9.9 32.8 10.9 
Other hickories 794.2 128.6 152.8 156.5 113.9 102.7 59.4 36.1 17.8 23.6 2.8 
Sweetgum 1,305.5 138.3 210.0 221.6 220.6 187.9 138.4 82.3 54.3 42.5 9.6 
lhpelo and blackgum 284.5 28.1 41.4 44.7 37.7 38.4 39.8 16.5 16.4 19.4 2.1 
Hard maple 29.9 8.3 7.2 6.0 2.8 2.8 1.8 1.0 
Soft maple 66.2 17.2 -13.7 14.0 5.8 5.9 3.1 2.1 2.5 1.4 .5 
Beech 39.0 .8 1.7 4.5 4 1  4.6 4.7 4.4 5.7 7.4 1.1 
Ash 220.9 24.0 35.2 35.1 27.7 26.2 20.0 16.3 10.0 23.4 3.0 
Cottonwood 109.4 3.6 7.0 4.4 3.1 7.2 13.3 19.6 21.1 26.0 4.1 
Basswood 11.4 .7 .3 2.2 .4 2.7 1.8 2.4 9 
Yellow-poplar 6.6 1.0 .9 1.6 2.0 1.1 
Black walnut 16.3 1.7 3.4 2.9 2.5 2.9 1.8 7 4 
Black cherry 26.7 5.3 6.1 6.4 3.6 3.3 .4 .6 .5 .a 

Willow 97.7 4.7 5.0 4.3 8.1 18.5 15.4 19.8 8.3 12.8 8 
Magnolia 

/magnolia 5pp.i 18.2 3.1 3.8 5.3 2.7 1.1 1.2 1 0  
American elm 108.5 14.5 14.6 17.3 15.6 14.3 9.4 8.0 5.3 8.4 1.1 
Other elms 157.5 37.5 36.8 32.8 17.8 12.4 6.0 5.5 4.4 4.3 
Hackberry 187.6 10.6 23.8 26.1 25.3 23.1 26.8 22.9 12.6 15.8 .6 
Sycamore 59.8 3.4 5.5 3.8 9.3 7.7 5.8 5.6 4.2 13.7 .8 
Other hardwoods 140.7 27.4 27.7 

p p p p p p  

6.5 A 4 2  2 2  29.5 18.6 12.9 10.6 - 

Total 9,079.9 1,082.2 1,450.3 1,471..5 1,259.7 1,1221 910.5 634.9 435.9 616.4 96.4 



Table 14.-Volume of sawtimber on commercial forest land by  species and diameter classes, Arkansas. 1976: 
-- 

Diameter class 
(inches at  breast height) 

Species 

All 9.0- 11.0- 13.0- 15.0- 17.0- 19.0- 21.0- 29.0 
classes 10.9 12.9 14.9 16.9 18.9 20.9 28.9 andlareer 

Softwood: 
Shortleaf pine 
Lobloiiy pine 
Cypress 
Redcedar 

Total 

Hardwood. 
Select white oaks 
Select red oaks 
Other white oaks 
Other red oaks 
Peean 
Other hickories 
Sweetgum 
Tupelo and blackgum 
Hard maple 
Soft maple 
Beech 
Ash 
Cottonwood 
Basswood 
Yellow-poplar 
Black walnut 
Black cherry 
Willow 
Magnolia (magnolia spp. 1 
American elm 
Other elms 
Hackberry 
Sycamore 
Other hardwoods 

Total 

All species 

--Million hoard feet-- 



Table 15.-Volume o f  sawtimber on  commercial forest land by species and log grade, Arkansas, I978 

Species 
All 

Grade 1 Grade 2 Grade 3 Grade 4 
grades 

. . . . . . . . . . . . . . . . . . . . . . . . M i l l i o n b o a r d f e e t . . . . . . . . . . . . . . . . . . . . . .  
Softwood: 

Yellow pines 33,070.1 4,844.7 5,319.8 22,905.6 
Red 146.6 146.6 
Cypress 981.9 159.9 181.0 641.0 - - -- 

Total 34,198.6 5,151.2 5,500.8 - 23,546.6 - . . - .  - - - - - 
Hardwood: 

Select white and red oaks 5,700.9 593.9 1,0181 2,6264 1,462.5 
Other white and red oaks 8,962.7 746.7 1,364.7 4,061.3 2,790.0 
Hickory 2,3766 260.7 389.1 1,116.6 610.2 
Hard maple 35.7 2.1 5.4 20.9 7.3 
Sweetgum 3.5951 417.2 596.5 1,753.1 828.3 
Tupelo and blackgum 813.1 142.7 171.3 380.2 118.9 
Ash, walnut, and black cherry 656.1 125.9 135.1 322.2 72.9 
Yellow-poplar 31.0 8.4 7.7 11.9 3.0 
Other hardwoods - 2,924.5 - 441.6 551.5 1,287.5 643.9 - - 

Total - 25.095.7 2,739.2 4,239.4 - 11,580.1 - 6.5370 - - - - 
All species 59,294.3 7,890.4 - 9,740.2 35,126.7 6,537.0 

Table 16.-Annual growth and remouols o f  growing stuck on 
commercial forest land by s ~ e c i e s ,  Arkansas. 1977 

Net annual Annual 
Species 

growth remouals 

- - - - M i l l i o n  cubic feet - - - - 
Softwood: 

Yellow pines 409.2 396.2 
Cypress 5.6 3.1 
Other softwoods - 5.1 

Total 423.5 - 404.4 - - 
Hardwoods: 

Select white and red oaks 89.0 40.0 
Other white and red oaks 138.7 90.6 
Hickory 33.2 20.7 
Hard maple 1.2 
Sweetgum 48.7 25.8 
Tupelo and hlackgum 7.9 5.3 
Ash, walnut, and black cherry 10.5 5.7 
Yellow-poplar .2 .1 
Other hardwoods 39.7 22.1 

Total 369.1 210.3 - - 
All species 792.6 614.7 

Table 17.-Annualgmwthandremouals afgrowingstockoncammerciol forest land by ownership classes and 
by softwoods and hardwoods, Arkansas, 1977 

. Ownership Net annual growth Annual removals 

class 
Allspecies Softwood Hardwood Allspecies Softwood Hardwood 

................................. Milli oncubicfeet ................................. 

National forest 91.6 48.1 43.5 38.5 30.8 7.7 
Other public 24.7 6.8 17.9 17.6 7.8 9.8 
Forest industry 251.4 167.8 83.6 280.7 215.4 65.3 
Farmer and misc. 

private 424.9 200.8 224.1 - 277.9 - 150.4 - 127.5 

All ownerships 792.6 423.5 369.1 614.7 404.4 210.3 



Table 18.-Annual growth and removals o f  sawtimber on commercial forest land by species, Arkansas 1977 

Species 

Softwood: 
Yellow pines 
Cypress 
Other softwoods 

Total 

Hardwood: 
Select white and red oaks 
Other white and red oaks 
Hickory 
Hard maple 
Sweetgum 
Tupelo and blackgum 
Ash, walnut, and black cherry 
Yellow-poplar 
Other hardwoods 

Total 

All svecies 

Net annual Annual 
growth removals 

........~..... M i l l i o n b o o r d f e e t - - - - - - - - - - - ~ ~  

Table 1 9 . A n n u a l  growth and removals of sawtimber on con~mercial forest land by ownership classes and 
by softwoods and hardwoods, Arkansas, 1977 

Ownership Net annual growth Annual removals 
class 

Allsvecies Softwood Hardwood Allsvecies Softwood Hardwood 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M i l , ; o n b o a r d f e e t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

National forest 360.5 229.1 131.4 200.2 160.4 39.8 
Other public 119.0 44.9 74.1 79.2 38.8 40.4 
Forest industry 1,190.5 895.4 295.1 1.354.6 1,125.0 229.6 
Farmer and misc. 

private 1,643.2 913.6 - 729.6 - 1,1532 667.4 485.8 

All ownerships 3,313.2 2,083.0 1,230.2 2,787.2 1,991.6 795.6 



Table 20.-Mortali ty of growing stock and sawtimber a n  cam- 
mercial forest land b y  species, Arkansas ,  1977 

Growing 
Species Sawtimber 

stock 

Softwoods: 
Yellow pines 
Cypress 
Other softwoods 

Total 

Hardwoods: 
Select white and red oaks 
Other white and red oaks 
Hickory 
Hard maple 
Sweetgum 
nipela  and blackgum 
Ash,  walnut, and blackcherry 
Other hardwoods 

Total 

All species 

Million 
board feet 

Table 21.-Mortality o fgrowing  s tock  and sawt imber  on commercial forest land b y  ownership class and b y  
softwoods and hardwoods, Arkansas ,  1977 

Ownership 
class 

National forest 
Other public 
Forest industry 
Farmer and misc. 

private 

All o w e r s h i o s  

Growing stock Sawtimber 

Allspecies Softwood Hardwood Allspecies Softwood Hardwood 

. . . . . . . . . ~ i [ l i ~ ~ ~ ~ b i ~ f ~ ~ ~  ........... . . . ~ ~ ~ . ~ . . .  I1.liliion board feet . - - - - - - - - - - 
9.0 3.3 5.7 25.4 8.8 16.6 

Table 2 2 . M u r t a l i t y  of growing stuck and sawt imber  on comrnercioi forest land b y  causes and b y  softwoods 
and hardwoods. Arkansas.  1977 

Cause 
of death 

Fire 
Insects 
Disease 
Other 
Unknown 

All causes 

Growing stock Sawtimber 

All species Softwood Hardwood Allspecies Softwood Hardwood 

.........~.. M i l l i o n c i r b i c f e e t - - - - - - - -  ..........~~ Million hoard feet - - - - - - - - - - 
2.1 7 1.4 3.0 2.4 .6 



Table 23.-Total output  of t imberproducts  b y  product, by  t ype  o f  material used, and by  softwoods and hardwoods, Arkansas, 1977. 

Product and Standard Total output Roundwood products Plant byproducts 

species group units Number M ft3 Number M ft" Number M ft3 

Saw logs: 
Softwood 
Hardwood 

Total 
Veneer lags and bolts: 

Softwood 
Hardwood 

Total 
Pulpwood: 

Softwood 
Hardwood 

Total 
Cooperage: 

Softwood 
Hardwood 

Totals 
Piling: 

Softwood 
Hardwood 

Total 
Poles: 

Softwood 
Hardwood 

Total 
Commercial post (round and split): 

Softwood 
Hardwood 

Total 
Other3 

Softwood 
Hardwood 

Total 
Total industrial products: 

Softwood 
Hardwood 

Total 
Noncommercial posts (round and split): 

Softwood 
Hardwood 

Total 
Fuelwood: 

Softwood 
Hardwood 

Total 
All products: 

Softwood 
Hardwood 

Total 

M fbml 
M fbml 

M fbml 

M fbrn 
M fbrn 

M fbm 

Std cdz 
Std cd2 

Std cd 

M fbrn 
M fbrn 
M fbm 

M lin ft 
M lin i t  
M lin ft 

M pieces 
M pieces 

M pieces 

M pieces 
M pieces 

M pieces 

M ft3 
M ft3 

M it3 

. . . . .  

. . . .  

M pieces 
M pieces 

M pieces 

Std cd 
Std cd 

Std cd 

'International Ik~inch rule. 
ZRough wood basis (for example, chips converted to equivalent standard cords). 
3Includes chemical wood. handle stock, miscellaneous dimension and other minor industrial products. Additionally, byproducts include 
material used for livestock bedding. mulch, etc. 

"ncludes plant byproducts used for industrial and domestic fuel. 



Table 24.-Output of roundwood products by source and by softwoods and hardruoods, Arkansas,  1977 

Growing-stock trees1 
Products and Ail and . . Rough Savable Other 

aeaa 
species group sources Saw-  pole^ rotten sources2 

Total trees1 
timber timber trees' 

Industrial products: 
Saw logs: 

Softwood 
Hardwood 

Total 
Veneer logs and bolts: 

Softwood 
Hardwood 

Total 
Pulpwood: 

Softwood 
Hardwood 

Total 
Misc, industrial products: 

Cooperage: 
Softwood 

-Thousand cubic feet 

Hardwood 

Total 
Piling: 

Softwood 32 32 32 
Hardwood 

Total 
Poles: 

Softwood 
Hardwood 

Total 
Commercial posts (round and split): 

Softwood 
Hardwood 

Total 
Other 

Softwood 
Hardwood 

Total 
All misc. industrial products: 

Softwood 
Hardwood 

Total 
All industrial products: 

Softwood 
Hardwood 

Total 
Noncommercial posts (round and split): 

Softwood 
Hardwood 

Total 
Fuelwood: 

Softwood 
Hardwood 

" Total 

All products: 
Softwood 
Hardwood 

'On commercial forest land. 
"ncludes noncommercial forest land. noniorest land such as fence rows, trees less than 5.0 inches in diameter and treetops and limbs. 



Table 25.-Timber removals from growing stock on commercial forest land by items and b y  .softwoods 
and hardwoods. Arkansas. 1977 

~p 

Item All species Softwood Hardwood 

Roundwood products: 
Saw logs 
Veneer logs and bolts 
Pulpwood 
Cooperage logs and bolts 
Piling 
Poles 
Posts 
Other 
Fuelwood 

All products 
Logging residues 
Other removals 

Total removals 

-Thousand cubic feet 

Table 26.-Timber removals from live sawtimber on commercial forest land by items and by softwoods and 
hardwoods. Arkansas. 1977 

Item All species Softwood Hardwood 

Roundwood products: 
Saw logs 
Veneer logs and bolts 
Pulpwood 
Cooperage logs and bolts 
Piling 
Poles 
Posts 
Other 
Fuelwood 

All products 
Logging residues 
Other removals 

Total removals 

-Thousand board feet 

Table 27.-Volume of plant residues by industrial source and 
t y p e  of residue and b y  softwoods and hardwoods. Arkansas. I977 

Species group 
and type 

Softwood: 
Coarse1 
Fine2 

Total 
Hardwood: 

Coarse 
Fine 

Total 

All Veneer and 
Lumber Other 

industries plywood 

.............. Thousand cubic fee t - - - - - - - - - - - - - -  

All species: 
Coarse 3,705 2,921 119 665 
Fine - 9.015 7,698 - 5 1.312 

All types 12,720 10,619 124 1.977 

'Unused material suitable for chipping, such as slabs, edgings. 
and veneer cores. 

%Unused material not suitable for chipping, such as sawdust 
and shavings. 
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